As structural analogs of coenzyme M (2-mercaptoethanesulfonic acid), 2-bromoethanesulfonic acid (BESA) and 2-chloroethanesulfonic acid (CESA) have been reported to competitively inhibit the methyl transfer reaction at the terminal reductive step during methane formation in methanogens using H2 and CO2 (2) . A 50% inhibition of methyl reductase was observed with 10-6 M BESA and 10-5 M CESA.
BESA has also been shown to inhibit methane formation by an acetate-decarboxylating, nonhydrogen-oxidizing methane bacterium (7, 8) . At a concentration of 5 x 10-7 M BESA, methane formation by the acetate-cleaving organism attained only one-half of its normal rate. Nearly complete inhibition of methane formation occurred at 10-5 M BESA. BESA was used by Healy et al. (3) to inhibit gas production and enhance the buildup of organic intermediates in batch cultures of a mixed culture of bacteria capable of degrading ferulic acid at a concentration of 1,000 mg/liter to methane and carbon dioxide under strict anaerobic conditions. Partial inhibition of methane formation occurred at 10-7 to 10-5 M BESA, and 10-3 M BESA completely stopped methane production. Orem- land (5) found that addition of BESA (_10-3 M) completely inhibited methane and ethane evolution in anaerobic sediments incubated under batch conditions. These findings were obtained from batch studies and indicate that very low concentrations of BESA and CESA can block the pathway of methane formation. In contrast, we report here that concentrations of BESA or CESA of 1 x 10-4 to 6 x 10-4 M only partially inhibited the activity of methanogens using acetate in a continuous-flow methanogenic fixedfilm reactor.
A continuous-flow, laboratory-scale column system with anaerobic fixed-film bacteria was used to study the transformations of one-and two-carbon halogenated aliphatic compounds (chloroform, bromodichloromethane, dibromochloromethane, bromoform, carbon tetrachloride, 1,2-dichloroethane, 1,1,1-trichloroethane, and tetrachloroethylene) at low concentrations (-30 ,tg/liter) with acetate (100 mg/liter) as the primary substrate (1) . Nearly complete degradation of the trace halogenated aliphatic compounds occurred in this methanogenic column. Chloroform, carbon tetrachloride, and 1,2-dichloroethane were almost completely oxidized to C02, confirming removal by biooxidation. CO2 was the only electron acceptor available (02, N03-, and S042-were not present in the feed), so an enrichment culture of methanogens capable of using acetate developed in the column. Epifluorescence and scanning electron microscopy indicated a predominance of one organism that resembled the acetate-decarboxylating methanogen Methanothrix soehngenii as described by Zehnder et al. (8) .
In an effort to determine whether acetatedecarboxylating methanogens were responsible for the transformation of the halogenated aliphatic compounds, BESA and CESA (Aldrich Chemical Co.) were added to the influent of the methanogenic column at concentrations between 1 x 10-4 and 6 x 10-4 M to inhibit the activity of methanogens and block the utilization of acetate to test the effect on biodegradation of the halogenated compounds. The Smith and Mah (6) found that a single exposure of Methanosarcina sp. strain 227 to 24 ,uM BESA was sufficient to produce cultures resistant to 240 ,M BESA. Hence, a possible explanation for the partial inhibition of acetate utilization when the inhibitor compounds were administered to the column was that previous exposure of the methane bacteria to low concentrations of halogenated aliphatic compounds resulted in a greater tolerance to BESA or CESA. Because 
